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TABLE 1 


gpPKTPRKT AATAAAAAA E PPAPPP PPPP EEDPE 
QDSGPEDLPLVRLEFEETEEPDFTALCQKLKI PDHVRERA 
WLTWEKVSSVDGVLGGYIQKKKELWGI CI FIAAVDLDEgs 
FTFTELQKNIEI SVHKFFNLLKEIDTSTKVDNAMSRLLKK 
YDVLFALFSKLERTCELIYLTQPSSSISTEINSALVLKVS 
WITFLLAKGEVLQMEDDLVISFQLNLCVLDYFIKLSPPML 
LKEPYKTAVI PINGS PRTPRRGQMRS ARIA KQLENDTR I I 
EVLCKEHECNI DEVKNVYFKNF I PFMNS LGLVTSNGLPEV 
ENLSKRYEEIYLKNKDLDARLFLDHDKTLQTDSIDSFETQ 
RTPRKSNLDEEVNVI P PHT PVRTVMNT I QQ LMM I LNSASD 
QPSENLI S YFNNCTVNPKES I LKRVKDI GYI FKEKFAKAV 
GQGCVEIGSQRYKLGVRLYYRVMESMLKSEEERLSIQNFS 
KLLNDNI FHMSLLACALE VVMATYSRSTSQNLDSGTDLSF 
PWI LNVLNLKAFDFYKVIES FI KAEGNLTREMI KHLERCE 
HRIMESLAWLSDSPLFDLI KQSKDREGPTDHLESACPLNL 
PLQNNHTAADMYLS PVRSPKKKGSTTRVNSTANAETQATS 
AFQTQKPLKSTSLSLFYKKVYRLAYLRLNTLCERLLSEHP 
ELEHIIWTLFQHTLQNEYELMRDRHLDQIMMCSMYGICKV 
KNIDLKFKIIVTAYKDLPHAVQETFKRVLI KEEEYDS I IV 
FYNSVFMQRLKTNI LQYASTRPPTLSP I PHIPRSPYKFPS 
S PLRI PGGNI YI SPLKSPYKI SEGLPTPTKMTPRSRILVS 
IGESFGTSEKFQKINQMVCNSDRVLKRSAEGSNPPKPLKK 
LRFDIEGSDEADGSKHLPGESKFQQKLAEMTSTRTRMQKQ 
KMNDSMDTSNKEEK 


34 
74 
114 
154 
194 
2 34 

2 74 

3 14 
3 5 4 

3 94 

4 3 4 

4 74 
514 

5 54 

5 94 

6 3 4 

6 74 

7 14 
7 5 4 
7 94 
834 
874 
914 
92 8 


single-letter abbreviations for the amino acid residues are: 
A, Ala; C, Cys; D, Asp; E, Gly; F, Phe; G, Gly; H, His; 
I, lie; K, Lys; L, Leu; M, Met; N, Asn; P, Pro; Q, Gin; 
R, Arg; S, Ser; T, Thr; V, Val; W, Trp; and Y, Tyr.- 

Please replace paragraph [153] beginning at page 27, line 15, with the following: 

[153] -The amino acid sequence (Table 1 :SEQIDN0:2) is written in the abbreviation 
code recognized in the art. Single-letter abbreviations for the amino acid residues are: A 
= Alanine, C = Cysteine, D = Aspartic acid, E = Glutamic Acid, F = Phenylalanine, G = 
Glycine, H = Histidine, I = Isoleucine, K = Lysine, L = Leucine, M = Methionine, N = 
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Asparagine, P = Proline, Q = Glutanine, R = Arginine, S = Serine, T = Threonine, V = 
Valine, W - Tryptophane and Y = Tyrosine.— 


Please replace paragraph [225] beginning at page 27, line 15, with the following: 


(2251 -Pending U.S. patent application Serial No, 108,748 discloses and claims the RB 
gene and its clone. The RB gene and its clone had the nucleotide and amino acid 
sequences s e quence depicted in Table 4 ^^able- ^ (SEP ID NOS: 1 and 2) . 

Table 4 


TTCCGGTTTT TCTCAGGGGA CGTTGAAATT ATTTTTGTAA CGGGAGTCQQ GAGAGGACGG 60 


GGCGTGCCCC GCGTGCGCGC GCGTCGTCCT CCCCGGCGCT 

CCTCCACAGC TCGCTGGCTC 

120 

CCGCCGCGGA AAGGCGTC 

ATG 

CCG CCC AAA ACC CCC 

CGA 

AAA 

ACG 

GCC 

GCC 

171 


Met 

Pro Pro Lys Thr Pro 

Arg Lys 

Thr 

Ala 

Ala 



1 

5 




10 



ACC GCC GCC GCT GCC 

GCC 

GCG GAA CCC CCG GCA 

CCG 

CCG 

CCG 

CCG 

CCC 

219 

Thr Ala Ala Ala Ala 

Ala 

Ala Glu Pro Pro Ala 

Pro 

Pro 

Pro 

Pro 

Pro 


15 


20 



25 




CCT CCT GAG GAG GAG 

CCA 

GAG CAG GAC AGC GGC 

CCG 

GAG 

GAC 

CTG 

CCT 

267 

Pro Pro Glu Qlu Asp Pro Glu Gin Asp Ser Gly 

Pro 

Glu 

Asp 

Leu 

Pro 


30 


35 


40 





CTC GTC AGG CTT GAG 

TTT 

GAA GAA ACA GAA GAA 

CCT 

GAT 

TTT 

ACT 

GCA 

315 

Leu Val Arg Leu Glu 

Phe 

Glu Glu Thr Glu Glu 

Pro 

Asp 

Phe 

Thr 

Ala 


45 


50 

55 






TTA TGT GAG AAA TTA 

AAG 

ATA CCA GAT CAT GTC 

AGA 

GAG 

AGA 

GCT 

TGG 

363 

Leu Cys Gin Lys Leu 

Lys 

lie Pro Asp His Val Arg Glu Arg 

Ala 

Trp 


60 

65 

70 





75 


TTA ACT TGG GAG AAA 

GTT 

TCA TCT GTG GAT GGA 

GTA 

TTG 

GGA 

GGT 

TAT 

411 

Leu Thr Trp Glu Lys 

Val 

Ser Ser Val Asp Gly Val 

Leu Gly Gly Tyr 


80 


85 




90 



ATT CAA AAG AAA AAG 

GAA 

.CTG TGG GGA ATC TGT 

ATC 

TTT 

ATT 

GCA 

GCA 

459 

lie Gin Lys Lys Lys Glu Leu Trp Gly lie Cys 

He 

Phe 

He 

Ala 

Ala 


95 


100 



105 




GTT GAG CTA GAT GAG 

ATG 

TCG TTC ACT TTT ACT 

GAG 

CTA 

CAG 

AAA 

AAC 

507 

Val Asp Leu Asp Glu 

Met 

Ser Phe Thr Phe Thr 

Glu 

Leu 

Gin 

Lys 

Asn 


110 


115 


120 
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ATA GAA ATC AGT GTC CAT AAA TTC TTT AAC TTACTA AAA GAA ATT GAT 555 


He 

Glu 

He 

Ser 

Val 

His 

Lys 

Phe 

Phe 

Asn 

Leu 

Leu 

Lys 

Glu 

He 

Asp 



125 





130 





135 






ACC 

AGT 

ACC 

AAA 

GTT 

GAT 

AAT 

GCT 

ATG 

TCA 

AGA 

CTG 

TTG 

AAG 

AAG 

TAT 

603 

Thr 

Ser 

Thr 

Lys 

Val 

Asp 

Asn 

Ala 

Met 

Ser Arg 

Leu 

Leu 

Lys 

Lys 

Tyr 


140 





145 





150 





155 


GAT 

GTA 

TTG 

TTT 

GCA 

CTC 

TTC 

AGC 

AAA 

TTG 

GAA 

AGG 

ACA 

TGT 

GAA 

CTT 

651 

Asp 

Val 

Leu 

Phe 

Ala 

Leu 

Phe 

Ser 

Lys 

Leu 

Glu 

Arq 

Thr 

Cys 

Glu 

Leu 






160 





165 





170 



ATA 

TAT 

TTG 

ACA 

CAA 

CCC 

AGO 

AGT 

TOG 

ATA 

TCT 

ACT 

GAA 

ATA 

AAT 

TCT 

699 

He 

Tyr 

Leu 

Thr 

Gin 

Pro 

Ser 

Ser 

Ser 

He 

Ser 

Thr 

Glu 

He 

Asn 

Ser 





175 





180 





185 




GCA 

TTG 

GTG 

CTA 

AAA 

GTT 

TCT 

TGG 

ATC 

ACA 

TTT 

TTA 

TTA 

GCT 

AAA 

GGG 

747 

Ala 

Leu 

Val 

Leu 

Lys 

Val 

Ser 

Trp 

He 

Thr 

Phe 

Leu 

Leu 

Ala 

Lys Gly 




190 





195 





200 





GAA 

GTA 

TTA 

CAA 

ATG 

GAA 

GAT 

GAT 

CTG 

GTG 

ATT 

TCA 

TTT 

CAG 

TTA 

ATG 

795 

Glu 

Val 

Leu Gin Met Glu Asp Asp 

Leu 

Val 

He 

Ser 

Phe 

Gin 

Leu 

Met 



205 





210 





215 






CTA 

TGT 

GTC 

CTT 

GAC 

TAT 

TTT 

ATT 

AAA 

CTC 

TCA 

CCT 

CCC 

ATG 

TTG 

CTC 

843 

Leu 

Cys 

Val 

Leu 

Asp 

Tyr 

Phe 

He 

Lys 

Leu 

Ser 

Pro 

Pro 

Met 

Leu 

Leu 


220 





225 





230 





235 


AAA 

GAA 

CCA 

TAT 

AAA 

ACA 

GCT 

GTT 

ATA 

CCC 

ATT 

AAT 

GGT 

TCA 

CCT 

CGA 

891 

Lys 

Glu 

Pro 

Tyr Lys 

Thr 

Ala 

Val 

He 


He Asn Gly Ser 

Pro 

Arg 






240 





245 





250 



ACA 

CCC 

AGG 

CGA 

GGT 

CAG 

AAC 

AGG 

AGT 

GCA 

CGG 

ATA 

GCA 

AAA 

CAA 

CTA 

939 

Thr Pro Arq Arq Gly Gin Asn Arg 

Ser 

Ala 

Arg 

He 

Ala 

Lys 

Gin 

Leu 





255 





260 





265 




GAA 

AAT 

GAT 

ACA 

AGA 

ATT 

ATT 

GAA 

GTT 

CTC 

TGT 

AAA 

GAA 

CAT 

GAA 

TGT 

987 

Glu Asn Asp Thr Arg 

He 

He 

Glu 

Val 

Leu 

Cys 

Lys 

Glu 

His 

Glu 

Cys 




270 





275 





280 





AAT 

ATA 

GAT 

GAG 

GTG 

AAA 

AAT 

GTT 

TAT 

TTC 

AAA 

AAT 

TTT 

ATA 

CCT 

TTT 

1035 

Asn 

He 

Asp 

Glu 

Val 

Lys 

Asn 

Val 

Tyr 

Phe 

Lys 

Asn 

Phe 

He 

Pro 

Phe 



285 





290 





295 

« 





ATG 

AAT 

TCT 

CTT 

GGA 

CTT 

GTA 

ACA 

TCT 

AAT 

GGA 

CTT 

CCA 

GAG 

GTT 

GAA 

1083 

Met 

Asn 

Ser Leu Gly Leu Val 

Thr 

Ser 

Asn 

Gly 

Leu 

Pro 

Glu 

Val 

Glu 


300 





305 





310 





315 


AAT 

CTT 

TCT 

AAA 

CGA 

TAC 

GAA 

GAA 

ATT 

TAT 

CTT 

AAA 

AAT 

AAA 

GAT 

CTA 

1131 

Asn 

Leu 

Ser 

Lys 

Arg Tyr 

Glu 

Glu 

He 

Tyr 

Leu 

Lys 

Asn 

Lys Asp 

Leu 



320 325 330 
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GAT 

GCA 

AGA 

TTA 

TTT 

TTG 

GAT 

CAT 

GAT 

AAA 

ACT 

CTT 

CAG 

ACT 

GAT 

TCT 

1179 

Asp 

Ala 

Arg 

Leu 

Phe 

Leu 

Asp 

His 

Asp Lys 

wmm\ 

Thr 

Leu 

Gin 

Thr 

Asp 

Ser 





335 





340 





345 




ATA 

GAC 

AGT 

TTT 

GAA 

ACA 

CAG 

AGA 


t,LA 

CGA 

AAA 

AGT 

AAC 

CTT 

GAT 

1227 

lie 

Asp 

Ser 

Phe 

Glu 

Thr 

Gin 

Arg 

xnr 

srlLO 

Arg 

Lys 

Ser 

Asn 

Leu 

Asp 




350 





355 





360 





GAA 

GAG 

GTG 

AAT 

GTA 

ATT 

CCT 

CCA 

CAC 

ACT 

CCA 

GTT 

AGG 

ACT 

GTT 

ATG 

1275- 

Glu 

Glu 

mm ^ 

Val 

Asn 

Val 

lie 

Pro 

Pro 

His 

Thr 

Pro 

Val 

Arg 

Thr 

Val 

Met 



365 





370 





375 






AAC 

ACT 

ATC 

CAA 

CAA 

TTA 

ATG 

ATG 

ATT 

TTA 

AAT 

TCA 

GCA 

AGT 

GAT 

CAA 

1323 

Asn 

Thr 

lie 

Gin 

Gin 

Leu 

Met 

Met 

He 

Leu 

Asn 

Ser 

Ala 

Ser Asp 

Gin 


380 





385 





390 





395 


CCT 

TCA 

GAA 

AAT 

CTG 

ATT 

TCC 

TAT 

TTT 

AAC 

AAC 

TGC 

ACA 

GTG 

AAT 

CCA 

1371 

Pro 

Ser 

Glu 

Asn 

Leu 

He 

Ser 

Tyr 

Phe 

Asn 

Asn 

Cys 

Thr 

Val 

Asn 

Pro 






400 





405 





410 



AAA 

GAA 

AGT 

ATA 

CTG 

AAA 

AGA 

GTG 

AAG 

GAT 

ATA 

GGA 

TAC 

ATC 

TTT 

AAA 

1419 

Lys 

Glu 

Ser 

lie 

Leu 

Lys Arg 

Val 

Lys Asp He Gly Tyr 

He 

Phe 

Lys 





415 





420 





425 




GAG 

AAA 

TTT 

GCT 

AAA 

GCT 

GTG 

GGA 

CAG 

GGT 

TGT 

GTC 

GAA 

ATT 

GGA 

TCA 

1467 

Glu 

Lys 

Phe 

Ala Lys Ala Val Gly Gin Gly Cys 

Val 

Glu 

He 

Gly 

Ser 




430 





435 





440 





CAG 

CGA 

TAG 

AAA 

CTT 

GGA 

GTT 

CGC 

TTG 

TAT 

TAC 

CGA 

GTA 

ATG 

GAA 

TCC 

1515 

Gin 

Arg 

Tyr 

Lys 

Leu 

Gly 

Val 

Arg 

Leu 

Tyr 

Tyr 

Arg 

Val 

Met 

Glu 

Ser 



445 





450 





455 






ATG CTT AAA TCA GAA GAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA 

1563 

Met 

Leu 

Lys 

Ser Glu Glu Glu Arg Leu 

Ser 

He 

Gin 

Asn 

Phe 

Ser 

Lys 


460 





465 





470 





475 


CTT 

CTG 

AAT 

GAC 

AAC 

ATT 

TTT 

CAT 

ATG 

TCT 

TTA 

TTG 

GCG 

TGC 

GCT 

CTT 

1611 

Leu 

Leu Asn Asp 

Asn 

He 

Phe 

His 

Met 

Ser 

Leu 

Leu 

Ala 

Cys 

Ala 

Leu 






480 





485 





490 



GAG 

GTT 

GTA 

ATG 

GCC 

ACA 

TAT 

AGC 

AGA 

AGT 

ACA 

TCT 

CAG 

AAT 

CTT 

GAT 

1659 

Glu 

Val 

Val 

Met 

Ala 

Thr 

Tyr 

Ser 

Arg 

Ser 

Thr 

Ser 

Gin 

Asn 

Leu 

Asp 





495 





500 





505 




TCT 

GGA 

ACA 

GAT 

TTG 

TCT 

TTC 

CCA 

TGG 

ATT 

CTG 

AAT 

GTG 

CTT 

AAT 

TTA 

1707 

Ser Gly 

Thr 

Asp 

Leu 

Ser 

Phe 

Pro 

Trp 

He 

Leu 

Asn 

Val 

Leu 

Asn 

Leu 




510 





515 





520 





AAA 

GCC 

TTT 

GAT 

TTT 

TAC 

AAA 

GTG 

ATC 

GAA 

AGT 

TTT 

ATC 

AAA 

GCA 

GAA 

1755 

Lys 

Ala 

Phe 

Asp 

Phe 

Tyr 

Lys 

Val 

He 

Glu 

Ser 

Phe 

He 

Lys 

Ala 

Glu 



525 530 535 
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GGC AAC TTG ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT 1803 


Gly 

Asn 

Leu 

Thr 

Arg 

Glu 

Met 

He 

Lys 

His 

Leu 

Glu 

Arg 

Cys 

Glu 

His 


540 





545 





550 





555 


CGA 

ATC 

ATG 

GAA 

TCC 

CTT 

GCA 

TGG 

CTC 

TCA 

GAT 

TCA 

CCT 

TTA 

TTT 

GAT 

1851 

Arq 

He 

Met 

Glu 

Ser 

Leu 

Ala 

Trp 

Leu 

Ser 

Asp 

Ser 

Pro 

Leu 

Phe 

Asp 






560 





565 





570 



CTT 

ATT 

AAA 

CAA 

TCA 

AAG 

GAC 

CGA 

GAA 

GGA 

CCA 

ACT 

GAT 

CAC 

CTT 

GAA 

1899 

Leu 

He 

Lvs 

Gin 

Ser 

Lys Asp Arg 

Glu 

Gly 

Pro 

Thr 

Asp 

His 

Leu 

Glu 





575 





580 





585 




TCT 

GCT 

TGT 

CCT 

CTT 

AAT 

CTT 

CCT 

CTC 

CAG 

AAT 

AAT 

CAC 

ACT 

GCA 

GCA 

1947 

Ser 

Ala 

Cys 

Pro 

Leu 

Asn 

Leu 

Pro 

Leu 

Gin 

Asn 

Asn 

His 

Thr 

Ala 

Ala 




590 





595 





600 





GAT 

ATG 

TAT 

CTT 

TCT 

CCT 

GTA 

AGA 

TCT 

CCA 

AAG 

AAA 

AAA 

GGT 

TCA 

ACT 

1995 

Asp 

Met 

Tyr 

Leu 

Ser 

Pro 

Val 

Arg 

Ser 

Pro 

Lys 

Lys 

Lys 

Gly Ser 

Thr 



605 





610 





615 






ACG 

CGT 

GTA 

AAT 

TCT 

ACT 

GCA 

AAT 

GCA 

GAG 

ACA 

CAA 

GCA 

ACC 

TCA 

GCC 

2043 

Thr 

Arg 

Val 

Asn 

Ser 

Thr 

Ala 

Asn 

Ala 

Glu 

Thr 

Gin 

Ala 

Thr 

Ser 

Ala 


620 





625 





630 





635 


TTC 

CAG 

ACC 

CAG 

AAG 

CCA 

TTG 

AAA 

TCT 

ACC 

TCT 

CTT 

TCA 

CTG 

TTT 

TAT 

2091 

Phe 

Gin 

Thr 

Gin 

Lys 

Pro 

Leu 

Lys 

Ser 

Thr 

Ser 

Leu 

Ser 

Leu 

Phe 

Tyr 






640 





645 





650 



AAA 

AAA 

GTG 

TAT 

COG 

CTA 

GCC 

TAT 

CTC 

CGG 

CTA 

AAT 

ACA 

CTT 

TGT 

GAA 

2139 

Lvs Lvs Val Tyr Arg Leu Ala Tyr 

Leu Arg 

Leu 

Asn 

Thr 

Leu Cys 

Glu 





655 





660 





665 




CX5C 

CTT 

CTG 

TCT 

GAG 

CAC 

CCA 

GAA 

TTA 

GAA 

CAT 

ATC 

ATC 

TGG 

ACC 

CTT 

2187 

Arg 

Leu 

Leu 

Ser 

Glu 

His 

Pro 

Glu 

Leu 

Glu 

His 

He 

He 

Trp 

Thr 

Leu 




670 





675 





680 





TTC 

CAG 

CAC 

ACC 

CTG 

CAG 

AAT 

GAG 

TAT 

GAA 

CTC 

ATG 

AGA 

GAC 

AGG 

CAT 

2235 

Phe Oln His Thr Leu Gin Asn Glu Tyr Glu 

Leu 

Met 

Arg Asp Arg 

His 



685 





690 





695 






TTG 

GAC 

CAA 

ATT 

ATG 

ATG 

TGT 

TCC 

ATG 

TAT 

GGC 

ATA 

TGC 

AAA 

GTG 

AAG 

2283 

Leu Asp 

Gin 

He 

Met 

Met 

Cys 

Ser 

Met 

Tyr Gly 

He 

Cys 

Lys 

Val 

Lys 


700 





705 





710 





715 


AAT 

ATA 

GAC 

CTT 

AAA 

TTC 

AAA 

ATC 

ATT 

GTA 

ACA 

GCA 

TAC 

AAG 

GAT 

CTT 

2331 

Asn 

He 

Asp 

Leu 

Lys 

Phe 

Lys 

He 

He 

Val 

Thr 

Ala 

Tyr Lys Asp 

Leu 






720 





725 





730 



CCT 

CAT 

GCT 

GTT 

CAG 

GAG 

ACA 

TTC 

AAA 

CGT 

GTT 

TTG 

ATC 

AAA 

GAA 

GAG 

2379 

Pro 

His 

Ala 

Val 

Gin 

Glu 

Thr 

Phe 

Lys Arg 

Val 

Leu 

He 

Lys 

Glu 

Glu 





735 





740 





745 




GAG 

TAT 

GAT 

TCT 

ATT 

ATA 

GTA 

TTC 

TAT 

AAC 

TCG 

GTC 

TTC 

ATG 

CAG 

AGA 

2427 
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Glu Tyr Asp Ser lie He Val Phe Tyr Asn Ser Val Phe Met Gin Arg 
750 755 760 


CTG AAA ACA AAT ATT TTG CAG TAT GCT TCC ACC AGG CCC CCT ACC TTG 2475 


Leu Lys Thr 

Asn 

He 

Leu Gin Tyr Ala Ser 

Thr 

Arg 

Pro 

Pro 

Thr 

Leu 


765 



770 


775 



■ 



TCA CCA ATA 

CCT 

CAC 

ATT CCT CGA AGC CCT 

TAG 

AAG 

TTT 

CCT 

AGT 

TCA 

2523 

Ser Pro He 

Pro 

His 

He Pro Arg Ser Pro 

Tyr 

Lys 

Phe 

Pro 

Ser 

Ser 


780 



785 

790 





795 


CCC TTA CGG 

ATT 

CCT 

GGA GGG AAC ATC TAT 

ATT 

TCA 

CCC 

CTG 

AAG 

AGT 

2571 

Pro Leu Arg 

He 

Pro Gly Gly Asn He Tyr 

He 

Ser 

Pro 

Leu 

Lys 

Ser 




800 

805 





810 



CCA TAT AAA 

ATT 

TCA 

GAA GOT CTG CCA ACA 

CCA 

ACA 

AAA 

ATG 

ACT 

CCA 

2619 

Pro Tyr Lys 

He 

Ser 

Glu Gly Leu Pro Thr 

Pro 

Thr 

Lys 

Met 

Thr 

Pro 



815 


820 




825 




AGA TCA AGA 

ATC 

TTA 

GTA TCA ATT GGT GAA 

TCA 

TTC 

GGG 

ACT 

TCT 

GAG 

2667 

Arg Ser Arg 

He 

Leu 

Val Ser He Gly Glu Ser Phe Gly Thr 

Ser 

Glu 


830 



835 



840 





AAG TTC CAG 

AAA 

ATA 

AAT CAG ATG GTA TGT 

AAC 

AGC 

GAC 

CGT 

GTG 

CTC 

2715 

Lys Phe Gin 

Lys 

He 

Asn Gin Met Val Cys 

Asn 

Ser 

Asp Arg 

Val 

Leu 


845 



850 


855 






AAA AGA AGT 

GCT 

GAA 

GGA AGC AAC CCT CCT 

A7\A 

CCA 

CTG 

AAA 

AAA 

CTA 

2763 

Lys Arq Ser Ala Glu Gly Ser Asn Pro Pro 

Lys 

Pro 

Leu 

Lys 

Lys 

Leu 


860 



865 

870 





875 


CGC TTT GAT 

ATT 

GAA 

GGA TCA GAT GAA GCA 

GAT 

GGA 

AGT 

AAA 

CAT 

CTC 

/.oxX. 

Arg Phe Asp He Glu Gly Ser Asp Glu Ala Asp Gly Ser Lys 

His 

Leu 




880 

885 





890 



CCA 6GA GAG 

TCC 

AAA 

TTT CAG CAG AAA CTG 

GCA 

GAA 

ATG 

ACT 

TCT 

ACT 

2859 

Pro Gly Glu 

Ser 

Lys 

Phe Gin Gin Lys Leu 

Ala 

Glu 

Met 

Thr 

Ser 

Thr 



895 


900 




905 




CGA ACA CGA 

ATG 

CAA 

AAG CAG AAA ATG AAT 

GAT 

AGC 

ATG 

GAT 

ACC 

TCA 

2907 

Arg Thr Arq Met Gin Lys Gin Lys Met Asn Asp 

Ser 

Met 

Asp 

Thr 

Ser 


910 



915 



920 





AAC AAG GAA 

GAG 

AAA 

TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT 

2962 

Asn Lys Glu 

Glu 

Lys 









925 











GGATTCATTG TCTCTCACAG ATGTGACTGT AT 







2994 
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TTCCCGTTTT TCTCAGGGGA CGTTCAAATT ATTTTTGTAA CCGGAGTCGG GAGAGGACGG 6^ 

CCCGTGCCCC GCOTCCGCGC CCCTCCTCCT CCCCGGCGCT CCTCCACAGC TCCCTGCCTC 1*0 

CCGCCGCGGA AACOCGTC ATC COG CCC AAA ACC CCC CCA AAA ACC GCC GCC 

Met Pro Pro Lyo Thr Pro Arg Lyo Thr Ala Ala 

1 5 3^ 

ACC GCC CCC GCT GCC CCC GCG GAA CCC CCG GCA CCG CCC CCC CCC CCC 

Thr Ala Ala Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro 
15 ^ 

CCT CCG TAG GAG GAC CCA GAG CAG GAC AGC GCC CCG GAG GAC CTG CCT 

Pro Pro Clu Glu Aap Pro Glu Gin Aop Cor Gly Pro Glu Aop Lou Pro 
3^ as 4^ 

CTC GTC AGG CTT GAG TTT G7^ GAA ACA GAA GAA CCT CAT TTT ACT CCA -34* 

Leu Val Arg Lou Clu Pho Glu Glu Thr Glu Glu Pro Aap Phc Thr Ala 

45 s& 

TTA TGT CAG AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG ACA GCT TGG 

Leu Cyo Gin Lyo Leu Lyo lie Pro Aop Hio Val Arg Glu Arg Ala Trp 
«6« &5 ?^ ^ 

TTA ACT TGG GAG AAA CTT TCA TCT GTC GAT OGA GTA TTG GGA GGT TAT «ri 

Leu Thr Trp Glu Lyo Val Ccr Cor Val Aop Gly Val Leu Gly Gly Tyr 

8 0 85 ^ 

ATT CAA AAG AAA AAG GAA CTG TGG CCA ATC TGT ATC TTT ATT GCA GCA ^5^ 

Ilo Gin Lyo Lyo Lyo Glu Leu Trp Gly He Cyo lie Pho lie Ala Ala 
&5 iO« iO^ 

CTT GAC CTA CAT GAG ATC TCG TTC ACT TTT ACT GAC CTA CAG AAA AAC 5^ 

Val Aop Lou Aop Clu Mot Ccr Phe Thr Phc Thr Glu Leu Gin Lyo Aon 
ii« ; lis la^ 

ATA CAA ATC ACT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT CAT &S& 

■ lie Glu Ilo Cer Val Hio Lyo Phe Phc Aon Lou Leu Lyo Clu lie Aap 
ias 3^ 

ACC ACT ACC AAA GTT CAT AAT CCT ATG TCA ACA CTG TTG AAG AAG TAT 6^ 

Thr Cor Thr Lyo Val Aop Aon Ala Mot Scr Arg Lou Leu Lyo Lyo Tyr 
i4« i45 1S« 


GAT CTA TTG TTT CCA CTC TTC AGC AAA TTG CAA AGG ACA TGT CAA CTT 
Aop Val Lou Phc Ala Lou Phc Ccr Lyo Lou Clu Arg Thr Cyo Clu Lou 
ISS 1^ 


«54r 
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ATA TAT TTG ACA CAA CCC ACC ACT TCG ATA TCT ACT CAA ATA AAT TCT 6 OP 

lie Tyr Lou Thr Gin Pro Scr Cor Ccr lie Ser Thr Clu lie Aon Sor 

3r?^ 3re& 

CCA TTG GTG CTA AAA GTT TCT TCG ATC ACA TTT TTA TTA OCT AAA COG 9-4^ 

Ala Leu Val Lou Lyo Val Scr Trp Ilo Thr Pho Leu Lou Ala Lyo Gly 
idO 196 


CAA CTA TTA C7VA ATC G7VA CAT CAT CTG GTG ATT TCA TTT CAG TTA ATC 7^ 

Clu Val Lou Gin Met Clu Aap Aop Lou Val Ilo Scr Pho Gin Leu Met 
2^ 

CTA TGT CTC CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATC TTG CTC 84^ 

Leu Cyo Val Lou Aop Tyr Pho Ilo Lyo Lou Cor Pro Pro Met Lou Lou 
335 33* 

AAA CAA CCA TAT AAA ACA GOT CTT ATA CCC ATT AAT GGT TCA CCT CCA 8^ 

Lyo Clu Pro T>^r Lyo Thr Ala Val lie Pro lie Aon Gly Scr Pro Arg 
34^ 34-5 3S& 

ACA CCC ACC CGA GGT CAG AAC AGO ACT CCA CGG ATA CCA AAA CAA CTA 93^ 

Thr Pro Arg Arg Gly Gin Aon Arg Scr Ala Arg lie Ala Lyo Gin Lou 
as* 3€« ■• 3€* 

CAA AAT CAT ACA ACA ATT ATT GAA GTT CTC TGT AAA CAA CAT CAA TGT 9%^ 

Clu Aon Aap Thr Arg lie Ilo Clu Val Lou Cyo Lyo Clu Hio Glu Cyo 
37« 3^?5 

AAT ATA GAT GAG GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT 1035 

Aon lie Aop Glu Val Lyo Aon Val Tyr Pho Lyo Aon Phc lie Pro Pho 
2«5 

ATG AAT TCT CTT CGA CTT CTA ACA TCT AAT CGA CTT CCA CAG GTT GAA 10 8 3 

Met Aon Cor Leu Gly Leu Val Thr Ccr Aon Gly Leu Pro Glu Val Glu 
50« 3*5 34:0 3i& 

AAT CTT TCT AAA CGA TAG GAA CAA ATT TAT CTT AAA AAT AAA CAT CTA 1*34: 

Aon Leu Ccr Lyo Arg Tyr Glu Glu Ilo Tyr Lou Lyo Aon Lyo Aop Lou 
3*0 3*5 33* 

CAT CCA ACA TTA TTT TTG GAT CAT GAT hhA ACT CTT CAG ACT CAT TCT 

Aop Ala Arg Lou Pho Leu Aop Hio Aop Lyo Thr Leu Gin Thr Aop Ccr 
^35 340 345 


ATA GAC ACT TTT GAA ACA CAG AGA ACA CCA CCA ATVA ACT AAC CTT CAT 5**^ 

lie Aop Ccr Phc Clu Thr Cln Arg Thr Pro Arg Lyo Cer Aon Lou Aop 
350 355 35* 

GAA GAG GTG AAT CTA ATT CCT CCA CAC ACT CCA GTT AGG ACT GTT ATG 

Glu Glu Val Aon Val He Pro Pro Ilio Thr Pro Val Arg Thr Val Mot 
355 37« 3W 
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AAC ACT ATC CAA CM\. TTA ATC ATC ATT TTA AAT TCA GCA ACT CAT CAA ^^i^^ 

Aon Thr lie Gin Gin Leu Met Mot lie Lou Aon Cor Ala Cor Aop Gin 
3^ 


OCT TCA CAA AAT CTG ATT TCC TAT TTT AAC AAC TOO ACA CTC AAT CCA 
Pro Cor Glu Aon Lou lie Cor Tyr Pho Aon Aon Cyo Thr Val Aon Pro 
4-05 44:^ 


1371 


AAA GAA ACT ATA CTG AAA AGA CTG 7VAG GAT ATA CCA TAG ATC TTT AAA 
Lyo Glu Ccr lie Lou Lyo Arg Val Lyo Aop lie Gly T>^r II o The Lyo 
4ri:6 4^ 


1419 


GAG AAA TTT OCT AAA OCT CTG GGA GAG GOT TOT CTC CAA ATT CCA TCA 
Ciu Lyo PhG Ala Lyo Ala Val Gly Cln Cly Cyo Val Glu He Oly Cor 
4*0 «5 44^ 

CAG CCA TAC AAA CTT CCA GTT CGC TTC TAT TAC CCA GTA ATC CAA TCC 
Cln Arg Tyr Lyo Leu Gly Val Arg Lou Tyr Tyr Arg Val Mot Glu Scr 
445 450 155 


1467 


ATC CTT AAA TCA CAA CAA CAA CCA TTA TCC ATT CAA AAT TTT AGC AAA 

Met Leu Lyo Cor Clu Glu Glu Arg Leu Scr lie Cln Aon Pho Sor Lyo 
44^ 445 4^ 

CTT CTG AAT GAC AAC ATT TTT CAT ATC TCT TTA TTG GCG TGC GCT CTT l^ii 

Leu Leu Aon Aop Aon lie Phe Ilio Met Ccr Lou Lou Ala Cyo Ala Lou 

480 4 8 5 4^ 


GAC CTT CTA ATC CCC ACA TAT AGC ACA ACT ACA TCT CAC AAT CTT CAT 
Clu Val Val Mot Ala Thr Tyr Ccr Arg Ccr Thr Ccr Cln Aon Leu Aop 
4.95 5^ 


1 6 59 


TCT GGA ACA GAT TTG TCT TTC CCA TGG ATT CTG AAT CTG CTT AAT TTA IW?- 

Ccr Gly Thr Aop Leu Scr Pho Pro Trp He Leu Aon Val Lou Aon Lou 
Si« 5i5 


AAA CCC TTT CAT TTT TAC AAA GTG ATC GAA ACT TTT ATC 7VAA GCA GAA 
Lyo Ala Pho Aop Phe Tyr Lyo Val lie Clu Ccr Pho He Lyo Ala Glu 
525 5^ 


GGC AAC TTG ACA AGA GAA ATG ATA AAA CAT TTA CAA CCA TCT CAA CAT 

Cly Aon Lou Thr Arg Clu Mot He Lyo Hio Lou Clu Arg Cyo Clu Ilio 
540 545 55^ &&S 

CCA ATC ATG CAA TCC CTT CCA TGG CTC TCA GAT TCA CCT TTA TTT GAT 

Arg Ilo Mot Glu Ccr Lou Ala Trp Leu Ccr Aop Ccr Pro Leu Pho Aop 
fr65 5^ 


CTT ATT AAA CAA TCA AAC CAC CCA CAA CCA CCA ACT CAT CAC CTT CAA ar*99 

Lou Ilo Lyo Cln Cor Lyo Aop Arg Glu Cly Pro Thr Aop Hio Leu Clu 
SRS &^ 
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TCT CCT TOT CCT CTT AAT CTT CCT CTC CAG AAT AAT CAC ACT GCA GCA 1947 

Cor Ala Cyo Pro Lou Aon Lou Pro Lou Gin Aon Aon Hio Thr Ala Ala 
&9« 

CAT ATQ TAT CTT TCT CCT CTA AGA TCT CCA AAG AAA AAA CCT TCA ACT 199 5 

Aop Mot Tyj: Leu Ser Pro Val Arg Cor Pro Lyo Lyo Lyo Gly gor Thr 
6^5 61« 6« 

ACG CGT GTA AAT TCT ACT GCA AAT CCA GAG ACA CAA GCA ACC TCA GCC 2^4^ 

Thr Arg Val Aon C cr Thr Ala Aon Ala Glu Thr Gin Ala Thr Ser Ala 
6*& 

TTC CAG ACC CAC AAC CCA TTG AAA TCT ACC TCT CTT TCA CTG TTT TAT ^^9^ 

Phc Gin Thr Gin Lyo Pro Lou Lyo Ccr Thr Cor Lou Cor Lou Pho T>^r 
64« 

PJKA AAA GTC TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT CAA 213D 

Lyo Lyo Val Tyr Arg Lou Ala T^ ^ ^r Lou Arg Lou Aon Thr Leu Cyo Glu 
655 &^ 

CGC CTT CTG TCT GAG CAC CCA GAA TTA GAA CAT ATC ATC TGG ACC CTT 

Arg Lou Lou Bor Glu Hio Pro Glu Lou Glu Ilio Ilo lie Trp Thr Lou 
6^ 

TTC CAC CAC ACC CTG CAG hAT CAG TAT GAA CTC ATG AGA CAC ACC CAT 2235 

The Gin Hio Thr Lou Gin Aon Glu Tyr Glu Lou Mot Arg Aop Arg Hio 
68 5 &9e G9& 

TTG GAC CAA ATT ATC ATG TCT TCC ATC TAT CGC ATA TGC AAA CTC AAG 22 8 3 

Leu Aop Gin Ilo Met Met Cyo Ccr Mot Tyr Gly Ilo Cyo Lyo Val Lyo 
W5 

AAT ATA GAC CTT AAA TTC AAA ATC ATT GTA ACA GCA TAG AAG GAT CTT 2331 

Aon lie Aop Lou Lyo Pho Lyo Ilo Ilo Val Thr Ala Tyr Lyo Aop Lou 
W5 

CCT CAT CCT CTT CAG CAC ACA TTC AAA CGT CTT TTO ATC AAA GAA GAG 2379 

Pro Hio Ala Val Gin Glu Thr Pho Lyo Arg Val Lou lie Lyo Glu Glu 
T-aS -^M^ 

GAG TAT GAT TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATG CAG ACA 2427 

Glu Tyr Aop Cor Ilo Ilo Val Phc Tyr Aon Cor Val Pho Met Gin Arg 
gse 

CTG AAA ACA AAT ATT TTG CAG TAT GCT TCC ACC AGG GCC CCT ACC TTG 2475 

Lou Lyo Thr Aon Ilo Lou Gin Tyr Ala Sor Thr Arg Pro Pro Thr Lou 
7^5 =W5 


TCA CCA ATA CCT CAC ATT CCT CCA AGC CCT TAC AAG TTT CCT AGT TCA 
Cor Pro Ilo Pro Hio Ilo Pro Arg Cor Pro Tyr Lyo Pho Pro Ccr Ccr 
7«5 =W 
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CCC TTA CCG ATT CCT GGA CGG AAC ATC TAT ATT TCA CCC CTG AAC ACT 

Pro Lgu Arg lie Pro Gly Gly Aon lie Tyr lie Cor Pro Leu Lyo Scr 
%^ 8^6 '■ 

CCA TAT AAA ATT TCA CAA CGT CTG CCA ACA CCA ACA AAA ATG ACT CCA S«4r* 

Pro Tyr Lyo lie Cor Clu Gly Lgu Pro Thr Pro Thr Lyo Met Thr Pro 
frtS 8*© 

AGA TCA ACA ATC TTA GTA TCA ATT CGT CAA TCA TTC CGG ACT TCT GAG 

Arg Sor Arg lie Leu Val Ccr lie Gly Glu Cor Phc Gly Thr Gor Glu 
89^ 

AAG TTC CAC AAA ATA AAT CAG ATC GTA TGT AAC AGC GAC CGT CTG CTC S^W* 

Lyo Pho Gin Lyo Ilo Aon Gin Met Val Cyo Aon Scr Aop Arg Val Leu 
&46 &5« 

AAA AGA ACT CCT GAA CCA AGC AAC CCT CCT AAA CCA CTG AAA AAA CTA 2-^?^ 

Lyo Arg Ccr Ala Glu Gly Sor Aon Pro Pro Lyo Pro Leu Lyo Lyo Lgu 
fr&5 070 875 

CGC TTT GAT ATT CAA GGA TCA GAT GAA CCA GAT GGA ACT AAA CAT CTC 

Arg Phc Aop lie Glu Gly Ccr Aop Glu Ala Aop Gly Cor Lyo Ilio Leu 
B%% 8*5 fr^ 

CCA GGA GAG TCC AAA TTT CAG CAG AAA CTG GCA CAA ATG ACT TCT ACT 2*&^ 

Pro Gly Glu Cor Lyo Pho Gin Gin Lyo Leu Ala Glu Met Thr Ccr Thr 
9^ 

CCA ACA CCA ATG CAA AAC CAG AAA ATG AAT GAT AGC ATG GAT ACC TCA S^O^ 

Arg Thr Arg Met Gin Lyo Gin Lyo Met Aon Aop Scr Mot Aop Thr Ccr 
9i5 93* 

AAC AAG GAA GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT 3*** 

Aon Lyo Clu Glu Lyo 
92S 

CCATTCATTC TCTCTCACAQ ATGTGACTCT AT 3*94^ 


Please insert the accompanying paper copy of the Sequence Listing, page numbers 1 to 
10, at the end of the application. 
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In the Claims; 

Please amend claims 35, 39 and 40 as follows: 

1 . (Original) A method of controlling cancer suppression in a mammal 
having a cancer suppressing gene, comprising the steps of: 

making a substantially duplicated genetic material corresponding to the 
genetic material of said gene, the substantially duplicated material selected from the 
group consisting of a cloned cancer suppressing gene, a modified or defective cancer 
suppressing gene, homologues thereof, fragments thereof, and mixtures thereof; and 

interchanging said duplicated genetic material and the cancer suppressing 
gene of the mammal. 

2. (Original) A method of claim 1, wherein before said making a 
substantially duplicated genetic material, determining the chromosomal location of said 
cancer suppressing gene of the mammal. 

3. (Original) A method of claim 1, wherein after said making a 
substantially duplicated genetic material, detecting the presence or absence of an inactive 
cancer suppressing gene of a tissue sample of the mammal to determine whether or not 
the tissue sample cancer suppressing gene is defective or absent. 


4. (Original) A method of claim 3, wherein in response to a 
determination that the tissue sample cancer suppressing gene is either defective or absent, 
replacing a cancer suppressing gene of the manunal with its clone. 
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5. (Original) A method of claim 3, wherein the determination of whether 
or not the tissue sample cancer suppressing gene is defective or absent is accomplished 
by measuring the amount of protein product of said cancer suppressing gene, of the tissue 
sample, bound by an antibody specific for said protein. 

6. (Original) A method of claim 5, wherein the determination of whether 
or not the tissue sample cancer suppressing gene is defective or absent is accomplished 
by: 

(a) labeling said tissue sample with radioactive isotope; 

(b) lysing the labeled tissue; 

(c) reacting the protein product of said cancer suppressing gene with 
an antibody specific for said protein thereby forming a protein/antibody immunocomplex; 

(d) autoradiographing the immunocomplex obtained in step (c); and 

(e) determining the presence or absence of the protein product by 
comparing the autoradiogram of step (d) with the autoradiogram of the standard protein 
product. 

7. (Original) Themethodof claim 5, wherein the determination of 
whether or not the tissue sample cancer suppressing gene is defective or absent is 
accomplished by enzyme immunoassay techniques. 

8. (Original) The method of claim 5, wherein the determination of 
whether or not the tissue sample cancer suppressing gene is defective or absent is 
accomplished by immunocytochemistry methods. 

9. (Original) The method of claim 5, wherein the cancer suppressing 
gene is the RB gene and the protein product is ppRB^ 


LEE etal. PATENT 
Application No.: 10/028,726 
Page 16 

10. (Original) The method of claim 1, wherein said cancer suppressing 
gene is replaced with substantially duplicated material selected from the group consisting 
of said cloned cancer suppressing gene, homologues thereof, fragments thereof, and 
mixtures thereof, for therapeutic purposes. 

11. (Original) The method of claim 1, wherein said cancer suppressing 
gene is replaced with substantially duplicated material selected from the group consisting 
of said defective cancer suppressing gene, homologues thereof, fragments thereof, and 
mixtures thereof, for facilitating the testing of the carcinogenicity of environmental 
influences. 

12. (Original) The method of claim 2, wherein the location of said cancer 
suppressing gene is determined by chromosome walking. 

13. (Original) The method of claim 2, wherein the location of said cancer 
suppressing gene is determined through organic markers. 

14. (Original) Amethodof claim 2, wherein: 

said chromosomal location of said cancer suppressing gene is determined 
by testing genes of a chromosome for phenotypic expression; 

determining one of the genes of said chromosome to be a marker gene; and 
using chromosomal walking techniques to locate a cancer suppressing gene. 

15. (Original) An animal genetically altered so as to have the allele of at 
least one cancer suppressing gene selected from the group consisting of a defective allele, 
a homologue thereof, a fragment thereof, and a mixture thereof. 
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16. (Original) An animal of claim 15, wherein said defective allele is 
selected from the group consisting of defective alleles of RB genes, breast cancer 
suppressing genes, Wilm's tumor suppressing genes, Beckwith- Wiedemann syndrome 
suppressing genes, bladder transitional cell carcinoma suppressing genes, neuroblastoma 
suppressing genes, small cell lung carcinoma suppressing genes, renal cell carcinoma 
suppressing genes, acoustic neuroma suppressing genes, colorectal carcinoma , 
suppressing genes, homolgues thereof, fragments thereof, and mixtures thereof. 

17. (Original) An animal of claim 15, wherein said allele contains a DNA 
fragment having at least one defective nucleotide sequence. 

18. (Original) An animal of claim 15, wherein said defective allele 
contains a DNA fragment having at least one defective RB nucleotide sequence. 

19. (Original) The animal of claim 15, wherein said animal is a mouse. 

20. (Original) A method for determining the carcinogenicity of suspected 
environmental influences, using the animal of claim 14, comprising the steps of: 

exposing said animal to a suspected environmental influence; 
observing the animal for the phenotypic expression of cancer; and 
determining carcinogenicity of the suspected environmental influence in 
response to observing a phenotypic expression of cancer in the animal. 

21. (Original) A method of claim 20, wherein said exposing includes 
exposing to a source of radiation. 

22. (Original) A method of claim 20, wherein said exposing includes 
exposing to tobacco combustion products. 
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23. (Original) A method of claim 20, wherein said exposing includes 
exposing to food additives. 

24. (Original) A method of claim 20, wherein said exposing includes 
exposing to artificial substances. 

25. (Original) A method of claim 20, wherein said observing includes 
examining the animal for tumor development. 

26. (Original) A method of claim 25, wherein in response to the 
formation of a tumor in the animal, analyzing the tumor for the presence of cancer cells. 

27. (Original) A method of making the animal of plaim 15, comprising: 
using at least one allele of an animal cancer suppressing gene selected 

from the group consisting of a defective allele, a homologue thereof, a fragment thereof, 
and a mixture thereof; 

mutating at least one animal cell with said allele to form a mutated cell; 

introducing said mutated cell into an animal blastocyst; 

permitting growth of the blastocyst for a given period of time sufficient to 
incorporate said allele into its cells; repressing genetic recombinations within said cells; 
transferring the blastocyst containing said allele into the uterus of a pseudo pregnant 
animal for giving birth subsequently to an animal bearing said allele; 

breeding said animal to reproduce additional animals; and 

selecting the animal of claim 14 from said additional animals by 
determining the presence therein of the said allele. 
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28. (Original) A method of claim 27, wherein before introducing said 
allele, removing said blastocyst from a super ovulated animal, and wherein said 
blastocyst is comprised of undifferentiated cells. 

29. (Original) A method of claim 27, wherein said introducing is 
performed in vitro . 

30. (Original) A pharmaceutical composition wherein the active 
ingredient is selected from the group consisting of a naturally occurring intact cancer 
suppressing gene, a cloned intact cancer suppressing gene, fragments thereof, homolgues 
thereof and mixtures thereof. 

31. (Original) A pharmaceutical composition of claim 30, wherein said 
naturally occurring and cloned cancer suppressing gene is selected from the group 
consisting of RB genes, breast cancer suppressing genes, Wilm's tumor suppressing 
genes, Beckwith- Wiedemann syndrome suppressing genes, bladder transitional cell 
carcinoma suppressing genes, neuroblastoma suppressing genes, small cell lung 
carcinoma suppressing genes, renal cell carcinoma suppressing genes, acoustic neuroma 
suppressing genes, colorectal carcinoma suppressing genes, homolgues thereof, 

. fragments thereof, and mixtures thereof. 

32. (Original) A pharmaceutical composition of claim 30, wherein the 
active ingredient is selected from the group consisting of RB cDNA, modified RB cDNA 
fragment, clones thereof, homolgues thereof and mixtures thereof 

33. (Original) A pharmaceutical composition of claim 31, wherein the 
active ingredient for each of said gene is selected from the group consisting od cDNA of 
said gene, fragments of said cDNA, homologues thereof and mixtures thereof. 
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34. (Original) A pharmaceutical composition of claim 32, wherein the 
cancer suppressing gene is isolated from human chromosome 13 region 13ql4. 

35. (Currently amended) A pharmaceutical composition of claim 31 , 
wherein the cancer suppressing gene and its clone each has the following nucleotide 
sequenc e comprising SEP ID N0:1.t 


TTCCGGTTTT TCTCACGGCA CCTTCAAATT ATTTTTCTAA CCGCAGTCCC CAGACCACGG &0 

GGCGTGCCCC GCGTGCGCGC GCGTCGTCCT CCCCGGCGCT CCTCCACAGC TCGCTGCCTC 3r2^ 

CCGCCGCGGA AAGGCGTC ATG CCG CCC AAA ACC CCC CGA AAA ACG GCC CCC iTi 

Mot Pro Pro Lyo Thr Pro Arg Lyo Thr Ala Ala 

1 5 3^ 

ACC CCC GCC OCT GCC GCC GCG GAA CCC CCG GCA CCG CCG CCG CCC CCC 

Thr Ala Ala Ala Ala Ala xMa Glu Pro Pro Ala Pro Pro Pro Pro Pro 
^ ^ 

OCT CCG TAG GAG CAC CCA GAG GAG GAG AGC GCC CCG GAG GAG CTG CCT 

Pro Pro Glu Glu Aop Pro Glu Gin Aop Ccr Gly Pro Glu Aop Leu Pro 
^ M 4^ 

CTC GTC AGG CTT GAG TTT GAA G7VA ACA GAA GAA CCT GAT TTT ACT GCA 34* 

Leu Val Arg Lou Glu Phc Glu Glu Thr Glu Glu Pro Aop Phc Thr Ala 
15 &« S& 

TTA TGT CAC AAA TTA AAG ATA CCA CAT CAT CTC ACA GAG AGA OCT TCG 

Leu Cyo Gin Lyo Lou Lyo lie Pro Aop Hio Val Arg Glu Arg Ala Trp 
65 W 9* 

TTA ACT TGG GAG AAA GTT TCA TCT GTG GAT GGA GTA TTG GGA GGT TAT 4-5r3r 

Leu Thr Trp Glu Lyo Val Scr Sor Val Aop Gly Val Lou Gly Gly Tyr 
85 ^ 

ATT CAA AAC AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT CCA GCA 4*9 

IlG Gin Lyo Lyo Lyo Glu Leu Trp Gly lie Cyo Ilo Phc Ilo Ala Ala 
95 10« iOS 

GTT GAC CTA GAT GAG ATG TCG TTC ACT TTT ACT GAG CTA CAG AAA AAC 

Val Aop Leu Aop Glu Mot Cor Phc Thr Phc Thr Glu Lou Gin Lyo Aon 

ii« lis ia^ 


ATA GAA ATC ACT GTC CAT AAA TTC TTT AAC TTA CTA AAA G7WV ATT GAT 
lie Glu Ilo Cor Val Hio Lyo Phc Phc Aon Leu Leu Lyo Glu lie Aop 
las 3:3^ 
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ACC ACT ACC AAA GTT CAT 7VAT GCT ATG TCA AC A CTG TTG AAG AAC TAT 

Thr Ccr Thr Lyo Val Aop Aon Ala Met Cor Arg Leu Leu Lyo Lyo Tyr 
145 15« 155 

GAT GTA TTC TTT CCA CTC TTC ACC AAA TTG CAA ACC ACA TGT CAA CTT &5* 

Aop Val Lou rho Ala Leu The Cor Lyo Leu Glu Arg Thr Cyo Glu Lou 
3^5 IW 

ATA TAT TTG ACA CAA CCC ACC ACT TCC ATA TCT ACT CAA ATA AAT TCT &^ 

lie Tyr Leu Thr Cln Pro Scr Gor Ccr li e Gcr Thr Glu lie Aon Ccr 
3*9 3r^ 

OCA TTC CTG CTA AAA CTT TCT TGG ATC ACA TTT TTA TTA OCT AAA CCC 74^ 

Ala Lou Val Lou Lyo Val Ccr Trp lie Thr The Leu Leu Ala Lyo Cly 
195 

C7VA GTA TTA CAA ATG CAA GAT GAT CTG CTG ATT TCA TTT CAG TTA ATG 9^ 

Glu Val Lou Cln Mot Glu Aop Aop Lou Val lie Ccr Phc Gin Leu Mot 

s^5 ai€ ai5 

CTA TCT CTC CTT CAC TAT TTT ATT AAA CTC TCA CCT CCC ATC TTG CTC 843- 

Lou Cyo Val Lou Aop Tyr Phc lie Lyo Lou Cor Pro Pro Mot Lou Lou 

aas 

AAA CAA CCA TAT AAA ACA GCT CTT ATA CCC ATT AAT CCT TCA CCT CCA &9i 

Lyo Glu Pro Tyr Lyo Thr Ala Val lie Pro He Aon Cly Scr Pro Arg 
240 245 S5«^ 

ACA CCC ACC CCA GOT CAG AAC ACC ACT OCA COG ATA GCA AAA CAA CTA 9^ 

Thr Pro Arg Arg Cly Gin Aon Arg Sor Ala Arg lie Ala Lyo Gin Lou 
255 2^ 

CAA AAT GAT ACA AGA ATT ATT CAA CTT CTC TGT AAA CAA CAT CAA TGT 9^ 

Glu Aon Aop Thr Arg lie lie Glu Val Leu Cyo Lyo Glu Hio Glu Cyo 
aw 2W 2*9 

AAT ATA CAT CAG CTG AAA AAT CTT TAT TTC AAA AAT TTT ATA CCT TTT i93* 

Aon Ilo Aop Glu Val Lyo Aon Val Tyr Pho Lyo Aon Pho lie Pro Pho 
295 299 295 

ATC AAT TCT CTT GCA CTT GTA ACA TCT AAT GCA CTT CCA GAG CTT CAA 

Met Aon Ccr Leu Cly Leu Val Thr Sor Aon Oly Lou Pro Glu Val Glu 
^99 ^95 3*5 

AAT CTT TCT AAA CCA TAC CAA CAA ATT TAT CTT AAA AAT AAA GAT CTA li9i 

Aon Lou Cor Lyo Arg Tyr Glu Glu Ilo Tyr Lou Lyo Aon Lyo Aop Lou 
329 325 3^ 


CAT GCA ACA TTA TTT TTG OAT CAT CAT AAA ACT CTT CAG ACT OAT TCT 
Aop Ala Arg Lou Pho Lou Aop Hio Aop Lyo Thr Lou Gin Thr Aop Cor 
335 349 345 
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ATA CAC ACT TTT CAA ACA CAG AGA ACA CCA CCA AAA AGT AAC CTT GAT 

lie Aop Sor Pho Glu Thr Gin Arg Thr Pro Arg Lyo Scr Aon Lou Aap 

is« a-ss 3« 

CAA GAG GTC AAT GTA ATT CCT CCA CAC ACT CCA CTT AGO ACT GTT ATG 3c»& 

Glu Glu Val Aon Val Ilo Pro Pro Hio Thr Pro Val Arg Thr Val Met 
a€5 3« 

AAC ACT ATC CAA CAA TTA ATG ATG ATT TTA AAT TCA CCA ACT GAT CAA 15** 

Aon Thr lie Gin Gin Leu Mot Mot Ilo Leu Aon Scr Ala Sor Aop Gin 
3^ 

CCT TCA CAA AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA 

Pro Scr Glu Aon Lou lie Sor Tyr Phc Aon Aon Cyo Thr Val Aon Pro 
tO« 445 4-3:4 

AAA GAA ACT ATA CTG 7WV ACA CTG AAC CAT ATA GGA TAC ATC TTT AAA 3r4« 

Lyo Glu Sor lie Lou Lyo Arg Val Lyo Aop lie Gly Tyr lie Phc Lyo 
iiS 4^ 

GAG AAA TTT GCT AAA CCT GTG GGA CAG GGT TGT GTC Chh ATT GGA TCA i4«^ 

Glu Lyo Phc Ala Lyo Ala Val Gly Gin Gly Cyo Val Glu lie Gly Scr 
4*0 ■ «5 444 

CAG CGA TAC AAA CTT GGA GTT CGC TTG TAT TAC CCA GTA ATG GAA TCG 1515 

Gin Arg T>^r Lyo Lou Cly Val Arg Lou T>'^r Tyr Arg Val Met Glu Scr 
445 4*4 4*& 

ATG CTT AAA TCA CAA CAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA 

Met Lou Lyo Scr Glu Glu Glu Arg Lou Scr lie Gin Aon Phc Scr Lyo 
4€e 445 4^W 4^ 

CTT CTG AAT CAC AAC ATT TTT CAT ATG TCT TTA TTG GCC TGC GCT CTT 1611 

Lou Leu Aon Aop Aon lie Phc Hio Met Scr Leu Leu Ala Cyo Ala Leu 
4*G 185 100 

CAG CTT GTA ATG GCC ACA TAT AGC AGA AGT ACA TCT CAG AAT CTT CAT 3^&4 

Glu Val Val Met Ala Thr Tyr Sor Arg Scr Thr Scr Gin Aon Leu Aop 
195 545 

TCT GGA ACA GAT TTG TCT TTC CCA TGC ATT CTG AAT GTG CTT AAT TTA 

Ccr Gly Thr Aop Lou Cor Phe Pro Trp lie Leu Aon Val Leu Aon Lou 
5ifl 5i5 5*4 

AAA GCC TTT CAT TTT TAC AAA GTG ATC CAA ACT TTT ATC AAA CCA GAA 3r^5* 

Lyo Ala Pho Aop Phc Tyr Lyo Val lie Glu Sor Phc lie Lyo Ala Glu 
535 5*4 53* 


CGC AAC TTG ACA AGA GAA ATG ATA AAA CAT TTA GAA CGA TGT GAA CAT 
Gly Aon Leu Thr Arg Glu Met lie Lyo Hio Leu Glu Arg Cyo Glu Hio 
544 545 554 555 


4*4* 


LEE et al PATENT 
Application No. : 1 0/028,726 
Page 23 

CCA ATC ATG GAA TCC CTT GCA TCP CTC TCA CAT TCA CCT TTA TTT GAT 3*64: 

Arg lie Met Glu Ccr Leu Ala Trp Lou Sor Aop Cor Pro Leu rhc Aop 
&4« &65 5^ 

CTT ATT AAA CAA TCA AAG GAG CCA GAA CCA CCA ACT GAT CAC CTT GAA 3r&^ 

Leu lie Lyp Gin Ccr Lyo Aop Arg Glu Gly^ Pro Thr Aop Hio Leu Glu 
fr?5 5«S 

TCT OCT TGT CCT CTT AAT CTT CCT CTC CAC AAT AAT CAC ACT GCA CCA . 1*4^ 

Ccr Ala Cyo Pro Lou Aon Leu Pro Lou Gin Aon Aan Hio Thr Ala Ala 
5^5 &W 

CAT ATG TAT CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA OCT TCA ACT ^^BS 

Aop Met Tyr Lou Cor Pro Val Arg Ccr Pro Lyo Lyo Lyo Gly Ccr Thr 
640 64r& 

ACG CCT GTA 7WVT TCT ACT GCA AAT GCA GAG ACA ChA GCA ACC TCA GCC 2043 

Thr Arg Val Aon Ccr Thr Ala Aon Ala Glu Thr Gin Ala Thr Ccr Ala 
€i« 6*5 6^ 

TTC CAG ACC CAP AAG CCA TTG AAA TCT ACC TCT CTT TCA CTC TTT TAT 2*9i 

Phc Gin Thr Gin Lyo Pro Lou Lyo Cor Thr Ccr Lou Cor Leu Pho Tyr 
64« 645 654 

AAA 7W\A GTG TAT CGG CTA GCC TAT CTC CGG CTA AAT ACA CTT TGT GAA 2130 

Lyo Lyo Val T>^r Arg Leu Ala Tyr Leu Arg Leu Aon Thr Lou Cyo Glu 
■■ 655 666 6^ 

CCC CTT CTC TCT GAG CAC CCA C7VA TTA GAA CAT ATC ATC TGG ACC CTT 2i©^ 

Arg Leu Lou Ccr Glu Hio Pro Glu Leu Glu Ilio lie lie Trp Thr Leu 
6^74 6^W 6^ 

TTC CAG CAC ACC CTG CAG AAT CAG TAT GAA CTC ATC AGA CAC ACG CAT as*5 

Phc Gin nio Thr Leu Gin Aon Glu T>^r Glu Lou Met Arg Aop Arg Ilio 
655 69« 

TTG GAG CAA ATT ATG ATG TGT TCC ATG TAT GCC ATA TCC AAA CTG j\AG 3*83^ 

Leu Aop Gin lie Mot Met Cyo Ccr Mot Tyr Gly lie Cyo Lyo Val Lyo 
745 =M4 =H:5 

AAT ATA GAC CTT AAA TTC AAA ATC ATT GTA ACA GCA TAG AAG GAT CTT 

Aon lie Aop Leu Lyo Phc Lyo lie lie Val Thr Ala Tyr Lyo Aop Leu 
7a« W5 9^ 

CCT CAT CCT CTT CAG GAG ACA TTC AAA CCT CTT TTG ATC hIsA G7VA GAG 2379 

Pro Hio Ala Val Gin Glu Thr Phc Lyo Arg Val Leu lie Lyo Glu Glu 
:?35 =WS 


GAG TAT GAT TCT ATT ATA GTA TTC TAT AAC TCG GTC TTC ATC CAG AGA 
Glu Tyr Aop Cor lie lie Val Phc Tyr Aon Ccr Val Pho Met Gin Arg 
W« W5 :^€4 
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CTC AAA ACA AAT ATT TTC CAG TAT OCT TCC ACC AGO CCC CCT ACC TTC 2475 

Lou Lyo Thr Aon lie Lou Gin T>^r Ala Cor Thr Arg Pro Pro Thr Leu 
7-^5 7^ 

TCA CCA ATA CCT CAC ATT CCT CGA AGC CCT TAG AAG TTT CCT ACT TCA 

Cor Pro lie Pro Hio lie Pro Arg Cor Pro Tyr Lyo Pho Pro Cor Sor 
W6 7^ 

CCC TTA CCC ATT CCT GGA GOG AAC ATC TAT ATT TCA CCC CTC AAG ACT 2571 

Pro Lgu Arg lie Pro Cly Cly Aon lie Tyr lie Cor Pro Lou Lyo Scr 
S^5 fr3r0 

CCA TAT AAA ATT TCA CAA OCT CTC CCA ACA CCA ACA AAA ATG ACT CCA 24^9 

Pro Tyr Lyo lie Cor Clu Gly Lou Pro Thr Pro Thr Lyo Mot Thr Pro 
84^ &a« 8*5 

AGA TCA ACA ATC TTA GTA TCA ATT GGT CAA TCA TTC GGG ACT TCT GAG 2 66 7 

Arg Scr Arg lie Leu Val Ccr Ilo Gly Glu Cor Phc Gly Thr Scr Glu 
8*0 8*5 84^ 

AAG TTC CAC AAA ATA AAT CAG ATG GTA TGT AAC AGC CAC CCT GTG CTC a^iS 

Lyo Pho Gin Lyo lie Aon Gin Mot Val Cyo Aon Cor Aop Arg Val Lou 
845 BSe : BSS 

AAA ACA ACT CCT CAA CGA AGC AAC CCT CCT AAA CCA CTG A7VA TUVA CTA 2763 

Lyo Arg Ccr Ala Glu Gly Scr Aon Pro Pro Lyo Pro Lou Lyo Lyo Lou 
86€ 8^W 8^ 

CGC TTT CAT ATT CAA CCA TCA CAT CAA CCA GAT GGA ACT AAA CAT CTC S^ii 

Arg Pho Aop Ilo Clu Cly Cor Aop Glu Ala Aop Cly Ccr Lyo Hio Lou 
80« BBS 8^ 

CCA CGA GAG TCC AAA TTT CAG CAG AAA CTG CCA GAA ATG ACT TCT ACT ZBS^ 

Pro Cly Clu Ccr Lyo Pho Gin Gin Lyo Lou Ala Glu Met Thr Scr Thr 
895 90« 

CGA ACA CGA ATC CAA AAG CAG AAA ATG AAT CAT AGC ATG CAT ACC TCA 

Arg Thr Arg Met Gin Lyo Cln Lyo Mot Aon Aop Cor Met Aop Thr Ccr 
94re 9i5 9^ 

AAC AAG CAA GAG AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT 

Aon Lyo Glu Glu Lyo 
92S 

GGATTCATTG TCTCTCACAC ATGTGACTGT AT 2D01 


36. (Original) A pharmaceutical composition of claim 32, wherein said 
RB cDNA fragment is selected from the group consisting of RB-1, RB-2, RB-5, y79R8 
and mixtures thereof. 
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37. (Original) A pharmaceutical composition of claim 32, wherein a 
resulting mRNA transcript of said RB cDNA fragment has 4.6 kb. 


38. (Original) A pharmaceutical composition of claim 37, wherein the 
cloned genomic DNA has at least 27 exons. 


39. (Currently amended) A pharmaceutical composition of claim 30, 
wherein the cloned RB cDNA transcribes into mRNA which translates in protein having 
an amino acid sequence comprisin g SEP ID N0:2.t 




PPKTPRKTAATAAAAAAEPPAPPPPPPPEEDPE 

T -PIT Trr»T riTTiTiTTi'TiT^'CinT^'nirnTVT r\v r VTrir\mTT3T?T57V 

— ( — 3-44- 

WLTWEKVG6VDGVLGGYIQKKKELWGICI F I AAVDLDE^S 

— (114) 


— (1 5 a ) 

FTFTELQKNI EI CVIIKFFMLLKEIDTCTKVDNAMCRLLKK 

— (10 4) 

YDVLFALFCKLERTCELIYLTQrCCGICTEINCALVLKVS 

WITFLLAKGEVLQMEDDLVISFQLNLCVLDYFIKLCrrML 

— ( 23 4 ) 

LKEPYKTAVI PINGCrRTrRRGQMRCARI AKQLENDTRI I 

— ( 2 7 ^1 ) 

EVLCKEIIECNIDEVKNVYFKNF I rFMNSLGLVTCMGLrBV 

— (314) 

ENL6KRYEE I YLKNKDLDARLFLDHDKTLQTDC IDSFETQ 

— (351) 

RTrRKSNLDEEVNVI rniTPVRTVMNTIQQLMMI LNSA6D 

— (3 94 ) 


— (434) 

QP6BNLI C YFNNCTVNPKES I LKRVKDICYI FKEKFAKAV 

— ( 47 4 ) 

CQGCVEIGCQRYKLGVRLYYRVMB6MLKCBEERLS IQNF6 

KLLNDNI FIIMSLLACALEVVMATYCRSTSQNLDCGTDLGF 

— (514) 

rWILNVLNLKAFDFYKVI ECFI KAEGNLTREMI KHLERCE 

— ( 554 ) 

IIRIMBSLAWLSDSrLFDLIKQSKDREGPTDHLBCACPLNL 

— ( 5 0 4 ) 


— ((53 4) 

rLQNNHTAADMYLSPVRSrKKKGCTTRVNSTANAETQATC 

— ( 674 ) 

AFQTQKrLKCTCLCLFYKKVYRLAYLRLNTLCERLLSEHP 

— ( 714 ) 

ELBHI IWTLFQIITLQNEYELMRDRHLDQIMMCSMYGICKV 

KNIDLKFKI I VTAYKDLPIIAVQBTFKRVLIKEEEYPSI IV 

— (754 ) 


— (794 ) 

FYNSVFMQRLKTNILQYASTRPPTLCPI PHI PRCPYKFPS 

CPLRI PGGNI YI CPLKCPYKI CEGLPTrTKMTPRCRILVS 

— ( 83 4) 


— ( 874) 

ICESFCT6EKFQKINQMVCNCDRVLKRCAEGCNPPKPLKK 

LRFDIEGCDEADGSKHLPGECKFQQKLABMTSTRTRMQKQ 

— ( 914 ) 

KMND6MDTCNKBBK 

— ( 928 ) 


□ingle letter abbroviationo for the amino acid rcoiduGO 
A, Ala; C, Cyo; D, Aop; E, Gly; F, Phe; G, Gly; II, Ilio; 


are ; 
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i-7 — lie; K, Lyo; L, Leu; Met; N, Aan; P, — Pro; Q, Gin; 
R, Arg; S, Scr; T, Thr; V, Val; W, Trp; and Y, Tyr. 

40. (Currently amended) A DNA nucleotide sequence comprisin g SEP 

IDNO:l.T 


TTCCCGTTTT TCTCAGGCGA CCTTGAAATT ATTTTTGTAA CCOCACTCCG GAGAGGACCG 64 

CGCCTGCCCC CCCTGCGCGC CCGTCGTCCT CCCCGQCCCT CCTCCACAGC TCGCTGGCTC 

CCGCCGCGCA AACGCGTC ATC CCG CCC AAA ACC CCC CCA AAA ACG CCC GCC 

Met Pro Pro Lyo Thr Pro Arg Lyo Thr Ala Ala 

1 5 

ACC CCC GCC GCT GCC GCC GCO CAA CCC CCC GCA CCG CCG CCG CCG CCC Mr9 

Thr Ala Ala Ala Ala Ala Ala Glu Pro Pro Ala Pro Pro Pro Pro Pro 

15 as 

CCT CCG TAG GAG CAC CCA GAG CAG GAG AGO GCC CCG GAG GAG CTG CCT a^ 

Pro Pro Glu Glu Aop Pro Glu Gin Aop Scr Gly^ Pro Glu Aop Leu Pro 
34 35 to 

CTC GTC AGO CTT GAG TTT CAA CAA ACA GAA GAA CCT CAT TTT AOT CCA 3-3:5 

Lgu Val Arg Leu Glu Phc Clu Glu Thr Glu Clu Pro Aop Phc Thr Ala 
45 &4 55 

TTA TGT CAC AAA TTA AAG ATA CCA GAT CAT GTC AGA GAG AGA GCT TGG 3^ 

Leu Cyo Cln Lyo Lgu Lyo He Pro Aop Hio Val Arg Clu Arg Ala Trp 
6 0 6 5 W W 

TTA ACT TGG GAG AAA GTT TCA TCT CTG GAT GGA GTA TTG CCA GGT TAT 

Lgu Thr Trp Clu Lyo Val Scr Sor Val Aop Cly Val Leu Gly Gly Tyr 
&5 &4 

ATT CAA AAG AAA AAG GAA CTG TGG GGA ATC TGT ATC TTT ATT GCA GCA 450 
IlG Cln Lyo Lyo Lyo Glu Lgu Trp Gly lie Cyo IIg Pho Ilo Ala Ala 
95 144 145 

CTT CAC CTA GAT GAG ATC TGG TTC ACT TTT ACT GAG CTA CAC AAA AAC 54^ 

Val Aop Lgu Aop Glu M o t Cc r Phe T hr Phc Thr Clu Lgu Gin Lyo Aon 
ii« ii5 


ATA GAA ATC ACT GTC CAT AAA TTC TTT AAC TTA CTA AAA GAA ATT CAT 
Ilo Clu lie Cor Val Hio Lyo Phe Phc Aon Leu Leu Lyo Glu lie Aop 
135 134 13* 


555 
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ACC ACT ACC AAA GTT CAT AAT OCT ATG TCA AGA CTC TTC AAC 7VAG TAT &^ 

Thr Scr Thr Lyo Val Aop Aon Ala ^4ot C or Arg Lou Leu Lyo Lya T>^r 
i46 ar&« iS^ 

CAT GTA TTG TTT GCA CTC TTC ACC AAA TTG CAA AGO ACA TCT GAA CTT &Si 

Aop Val Leu Pho Ala Leu The Ccr Lyo Leu Clu Arg Thr Cyo Clu Lou 
gb6« i€5 

ATA TAT TTG ACA CAA CCC ACC ACT TOG ATA TCT ACT GAA ATA AAT TCT &^ 

lie Tyr Leu Thr Gin Pro Scr C or Cor lie 6or Thr Clu lie Aon Scr 
3^?5 

CCA TTG GTG CTA AAA GTT TCT TOO ATC ACA TTT TTA TTA OCT AAA GOG 

Ala Leu Val Lou Lyo Val Cor Trp lie Thr Pho Leu Leu Ala Lyo Cly 
i9€ i95 3W 

GAA GTA TTA CAA ATG GAA CAT CAT CTG GTG ATT TCA TTT CAG TTA ATC 7^ 

Clu Val Leu Gin Mot Glu Aop Aop Leu Val lie Scr The Gin Lou Met 
2^ 24* 

CTA TCT CTC CTT GAC TAT TTT ATT AAA CTC TCA CCT CCC ATG TTG CTC 

Leu Cyo Val Lou Aop Tyr Pho He Lyo Lou Cor Pro Pro Mot Lou Leu 

aa« ass 

M\A G7VA CCA TAT AAA ACA CCT GTT ATA CCC ATT AAT CCT TCA CCT CCA . 8 01 

Lyo Glu Pro Tyr Lyo Thr Ala Val lie Pro lie Aon Cly Cor Pro Arg 
24^ 2AS aS^ 

ACA CCC ACQ CGA COT CAG AAC AGO ACT GCA CGG ATA OCA AAA CAA CTA 9^ 

Thr Pro Arg Arg Cly Gin Aon Arg Ccr Ala Arg lie Ala Lyo Gin Lou 
2S% 3^^ a» 

GAA AAT GAT ACA AGA ATT ATT GAA CTT CTC TCT AAA GAA CAT GAA TCT 9^ 

Glu Aon Aop Thr Arg Ilo lie Glu Val Lou Cyo Lyo Glu Hio Glu Cyo 
2^ 

AAT ATA GAT GAC GTG AAA AAT GTT TAT TTC AAA AAT TTT ATA CCT TTT 1035 

Aon lie Aop Glu Val Lyo Aon Val T>^r Pho Lyo Aon Pho lie Pro Pho 

a«5 a^e a^* 

ATG AAT TCT CTT CGA CTT GTA ACA TCT AAT GCA CTT CCA CAG GTT GAA 10 8 3 

Met Aon Scr Lou Cly Lou Val Thr Cor Aon Cly Lou Pro Clu Val Glu 
^00 a^S 340 345 

AAT CTT TCT AAA CGA TAG CAA GAA ATT TAT CTT AAA AAT AAA CAT CTA 1131 

Aon Lou Cor Lyo Arg Tyr Glu Glu Ilo T>^r Leu Lyo Aon Lyo Aop Leu 
3a« 335 3^ 

GAT GCA AGA TTA TTT TTG GAT CAT GAT A7VA ACT CTT CAG ACT GAT TCT 3b4^ 

Aop Ala Arg Leu Pho Lou Aop Hio Aop Lyo Thr Lou Gin Thr Aop Cor 
3^5 34« 34* 
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ATA CAC ACT TTT CAA ACA CAG AGA ACA CCA CCA AAA ACT AAC CTT GAT 

lie Aop gcr Phc Clu Thr Cln Arg Thr Pro Arg Lyo Cor Aon Lou Aop 
3^5 

GAA CAC GTG AAT CTA ATT OCT CCA CAC ACT CCA CTT AGO ACT CTT ATG 

Glu Clu Val Aon Val Ilo Pro Pro Hio Thr Pro Val Arg Thr Val Mot 
a^s 

AAC ACT ATC CAA CAA TTA ATG ATG ATT TTA AAT TCA GCA ACT CAT CAA 

Aon Thr lie Gin Gin Lou Mot Met Ilo Leu Aon S cr Ala S cr Aop Cln 
3-&& 

CCT TCA CAA AAT CTG ATT TCC TAT TTT AAC AAC TGC ACA GTG AAT CCA 

Pro Cor Clu Aon Leu Ilo Cor Tyr Phc Aon Aon Cyo Thr Val Aon Pro 
^ W5 

AAA CAA ACT ATA CTG AAA AGA GTG AAC CAT ATA GGA TAG ATC TTT AAA i4i9 

Lyo Clu 6 er Ilo Leu Lyo Arg Val Lyo Aop lie Gly Tyr lie The Lyo 
415 420 4^ 

CAC AAA TTT CCT AAA CCT GTG GGA CAC CCT TCT GTC CAA ATT OCA TCA 

Glu Lyo Pho Ala Lyo Ala Val Gly Cln Gly Cyo Val Glu Ilo Gly Cor 
«^ : 

CAG GGA TAG AAA CTT CGA GTT CGC TTG TAT TAG CCA CTA ATG GAA TCC i&i^ 

Gin Arg Tyr Lyo Leu Gly Val Arg Leu Tyr Tyr Arg Val Met Glu Scr 
445 ^ 4*5- 

ATG CTT AAA TCA CAA CAA GAA CGA TTA TCC ATT CAA AAT TTT AGC AAA 

Met Lou Lyo Cor Clu Clu Glu Arg Lou Sor Ilo Gin Aon Phc Cor Lyo 
44« 4^5 t?S 

CTT CTG AAT CAC AAC ATT TTT CAT ATG TCT TTA TTG GCG TGC GCT CTT 1 6 11 

Lou Lou Aon Aop Aon Ilo Pho Hio Mot Cor Lou Lou Ala Cyo Ala Leu 

4 8 0 4*5 4^ 

CAG CTT CTA ATG CCC ACA TAT AGC AGA ACT ACA TCT CAC AAT CTT CAT 3^&& 

Clu Val Val Mot Ala Thr T^^r Cor Arg S or Thr Cor Cln Aon Lou Aop 
4^5 5^ 

TCT GGA ACA CAT TTG TCT TTC CCA TGG ATT CTG AAT GTG CTT AAT TTA 1707 

Cor Gly Thr Aop Leu Sor Pho Pro Trp lie Lou Aon Val Lou Aon Lou 
&i5 

AAA CCC TTT GAT TTT TAG AAA GTG ATC CAA ACT TTT ATC AAA CCA CAA 1755 

Lyo Ala Pho Aop Pho Tyr Lyo Val Ilo Glu Cer Pho Ilo Lyo Ala Glu 
&*5 5^ 

CGC AAC TTG ACA AGA CAA ATG ATA AAA CAT TTA CAA CGA TCT CAA CAT IftO* 

Gly Aon Lou Thr Arg Glu Mot Ilo Lyo Hio Lou Clu Arg Cyo Clu Ilio 
SAG 545 SSe S&& 
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CGA ATC ATC CAA TCC CTT GCA TGG CTC TCA GAT TCA CCT TTA TTT CAT 1 85 1 

Arg Ilo Mot Glu Gor Lgu Ala Trp Lou C or Aop Scr Pro Lou Pho Aop 


CTT ATT AAA CAA TCA AAG GAC CCA CAA GCA CCA ACT GAT CAC CTT CAA 3r8*9 

Leu Ilo Lyo Gin Sor Lya Aop Arg Glu Gly Pro Thr Aop Hio Leu Glu 
&7€ 5Se &*& 

TCT GCT TGT CCT CTT AAT CTT CCT CTC GAG AAT AAT CAC ACT GCA GCA 1D 4 7 

Scr Ala Cyo Pro Lou Aon Lou Pro Leu Gin Aon Aon Hio Thr Ala Ala 
&9« &W 

CAT ATG TAT CTT TCT CCT GTA AGA TCT CCA AAG AAA AAA GCT TCA ACT 3^95^ 

Aop Mot Tyr Leu Scr Pro Val Arg Sor Pro Lyo Lyo Lyo Gly Scr Thr 
605 

ACG COT GTA AAT TCT ACT GCA AAT CCA GAG ACA CAA GCA ACC TCA GC C 2043 

Thr Arg Val Aon Cor Thr Ala Aon Ala Glu Thr Gin Ala Thr Cor Ala 
&25 630 6 35 

TTC CAG ACC CAG AAG CCA TTG AAA TCT ACC TCT CTT TCA CTC TTT TAT 2091 

The Cln Thr Gin Lyo Pro Leu Lyo Cor Thr Ser Lou S or Lou The Tyr 
64-9 645 6S^ 

AAA AAA CTC TAT CGG CTA GCC TAT CTC CGC CTA AAT ACA CTT TGT CAA 2139 

Lyo Lyo Val T>^r Arg Lou Ala Tyr Leu Arg Lou Aon Thr Leu Cyo Glu 
6&5 fr&G 6e& 

CCC CTT CTG TCT CAC CAC CCA GAA TTA GAA CAT ATC ATC TCG ACC CTT 21 8 7 

Arg Lou Lou Sor Glu Hio Pro Glu Lou Glu Hio He lie Trp Thr Lou 
6^ 

TTC CAG CAC ACC CTG CAG AAT GAG TAT GAA CTC ATG AGA CAC AGG CAT 2235 

Pho Gin Ilio Thr Lou Gin Aon Glu Tyr Glu Leu Met Arg Aop Arg Hio 
6^5 6*« 69& 

TTG CAC CAA ATT ATC ATG TCT TCC ATC TAT CCC ATA TCC AAA CTG AAG 22 8 3 

Leu Aop Gin lie Mot Mot Cyo Cer Met Tyr Gly Ilo C>^o Lyo Val Lyo 
7^5 7i« 74* 

AAT ATA GAC CTT AAA TTC AAA ATC ATT GTA ACA CCA TAG AAG CAT CTT 2331 

Aon He Aop Leu Lyo Pho Lyo lie lie Val Thr Ala Tyr Lyo Aop Lou 
W5 WO 

CCT CAT GCT CTT CAG GAG ACA TTC AAA CCT CTT TTG ATC jVAA GAA GAG 2379 

Pro Hio Ala Val Gin Clu Thr Pho Lyo Arg Val Leu He Lyo Glu Glu 
740 

GAG TAT GAT TCT ATT ATA CTA TTC TAT AAC TCG GTC TTC ATG CAG AGA ^4*7 

Glu Tyr Aop Sor He Ilo Val Pho Tyr Aon Cor Val Pho Mot Gin Arg 
75« 7*5 :?40 
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CTG AAA ACA AAT ATT TTG CAC TAT OCT TCC ACC AGO CCC CCT ACC TTG 34-7^ 

Leu Lyo Thr Aon lie Leu Gin Tyr Ala S cr Thr Arg Pro Pro Thr Lou 
7-65 9^ 

TCA CCA ATA CCT CAC ATT CCT CCA ACC CCT TAG AAC TTT CCT ACT TCA 2523 

Scr Pro He Pro Hio lie Pro Arg Ccr Pro T^^r Lyo Phc Pro Sor Sor 
T-e-e 7*5 =WS 

CCC TTA CGG ATT CCT GGA CCG AAC ATC TAT ATT TCA CCC CTG AAG AGT aWi 

Pro Leu Arg lie Pro Gly^ Cly Aon lie Tyr lie Scr Pro Lou Lyo Ccr 
&«5 

CCA TAT AAA ATT TCA CAA COT CTG CCA ACA CCA ACA AAA ATC ACT CCA 2 6 1 9 

Pro Tyr Lyo lie g cr Glu Gly Leu Pro Thr Pro Thr Lyo Mot Thr Pro 
ftiS 8*& 

AGA TCA AGA ATC TTA CTA TCA ATT GOT GAA TCA TTC CCC ACT TCT GAG 

Arg Scr Arg lie Leu Val Scr Ilo Gly Glu Ccr Phc Cly Thr Scr Glu 
&i« 84^ 

AAG TTC CAG AAA ATA AAT CAG ATC GTA TCT AAC AGC GAC CCT GTG CTC 

Lyo Phc Gin Lyo lie Aon Gin Met Val Cyo Aon S cr Aop Arg Val Leu 
845 &&G 

AAA AGA AGT GCT CAA CCA ACC AAC CCT CCT AAA CCA CTG AAA 7\AA CTA 2=h&^ 

Lyo Arg Cor Ala Glu Cly Ccr Aon Pro Pro Lyo Pro Leu Lyo Lyo Lou 
860 8 65 &^ 

CCC TTT GAT ATT GAA GGA TCA GAT GAA GCA GAT GGA AGT A7VA CAT CTC 

Arg Pho Aop lie Glu Gly Ccr Aop Glu Ala Aop Cly Scr Lyo Ilio Leu 
8«« 8*5 8^ 

CCA GGA GAG TCC AAA TTT CAG CAG AAA CTG CCA GAA ATG ACT TCT ACT 2 8 59 

Pro Gly Glu Ccr Lyo Phc Gin Gin Lyo Lou Ala Glu Met Thr Cer Thr 
8^5 90« 

CCA ACA CCA ATG CAA AAG CAG AAA ATC AAT CAT ACC ATG GAT ACC TCA 

Arg Thr Arg Mot Cln Lyo Gin Lyo Met Aon Aop Cor Met Aop Thr Scr 
9i0 9iS 92* 

AAC AAG CAA GAC AAA TGAGGATCTC AGGACCTTGG TGGACACTGT GTACACCTCT 29 6 2 

Aon Lyo Glu Glu Lyo 



CGATTCATTG TCTCTCACAC ATGTGACTGT AT 2**4- 


41. (Original) A method of therapeutically treating inactive, mutative or 
absent cancer suppressing genes comprising: 
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treating said inactive, mutative or absent cancer suppressing genes with at 
least a portion of intact cancer suppressing genes. 

42. (Original) A method of claim 41, wherein said cancer suppressing 
genes are each a substance selected from the groups consisting of RE genes, breast 
cancer suppressing genes, Wilm's tumor suppressing genes, Beckwith- Wiedemann 
syndrome suppressing genes, bladder transitional cell carcinoma suppressing genes, 
neuroblastoma suppressing genes, small cell lung carcinoma suppressing genes, renal cell 
carcinoma suppressing genes, acoustic neuroma suppressing genes, colorectal carcinoma 
suppressing genes, and mixtures thereof. 

43. (Original) A method of claim 41, wherein said treating includes: 
treating said inactive, mutative or absent cancer suppressing gene with a 

substance selected from the group consisting of an RB gene, a portion of said gene, or a 
mixture thereof. 

44. (Original) A method of claim 43, wherein said portion is selected 
from the group consisting of RB cDNA, RB cDNA fragment, homologues thereof and 
mixtures thereof. 

45. (Original) The method ofclaim 41, wherein the intact cancer 
suppressing gene, or portion thereof, is delivered to the site of a tumor by means of a 
retrovirus. 

46. (Original) A method of claim 41, wherein the intact cancer 
suppressing gene, or a portion thereof, is delivered to the site of a tumor by a liposome. 


47. (Original) A method of claim 41, wherein the location of said cancer 
suppressing gene is determined by utilizing a genetic marker. 


